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ol oflBj c-floiBH- -t>#^H #^^>7] -^ifr $)°)^ ^71 ^S<1# t^Kh & 



38-3 



102003PB2725 



#^ 2004/4/2 



^4^; 2-^-, ^ ^ ^7i JE.JE., ^ 1-5}^]= slM #^-g: 

4. #-3-^ -g-S 

^71 ^ 
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^S" 1 ^ {Apparatus and method of decision feedback equalization in terrestrial digital 
broadcasting receivers} 

£ 1 ^#3^1 ^ *H«: ^ ^ <4H51. 

5L 2 ^ £ ttHE ^ ^ #*]^ 

£ 3 ATSC 8-VSB ^ Alr2^<*IH a>^-s)^ TCM Jf JL7l (H ^3 ^ JfJ^]) ^ 

£ 4 u** ^ ^l^r ^ ^ ^7l(TBD7> lo]JL ^-#£7} 

£ 5 ^ ATSC 8-VSB ^ A^^ofl A>-g-E|^ ^ o]Bje|tH^ £4f 

£ 6 •& ttf€- ^ ?H^r tfltt *Mi*H JL-g-JE. 

* 5L#2\ ^SL Jf-g-ofl rfltb ^-S 

20 : *fl>i 21 : ^ ^ 

22 : 23 : ^-^71 

24 : #7fl cflolB] -t>#^- 25 : 
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27 : *))v\4\3L Tfl^Jf 
29 : FFF ^ 7)}^ ^Apf 

<14> ^ ^A] Al^EjoflA^ ^ 7l#^Hl ^ 3°.^, 

^1 « ^ €b] (channel matched filter)* <gc^ ^a]^ ^ ^sj- 

(mild)^>7fl ^s|-Al7]JL, TBDCTrace Back Depth)7> lo]ji ^-^-£7> S€^^(trellis) 

^i ^ a. ^ «<hhi ^tr ?H^. 

<15> <g ti]-^ CLg. , Ti) ^ J§-A1 A] AE|o|lA^ >|] Cfl ^ ^ Aj~g-75H ^ °1 ^ » ^1 i ^ 

^ <a^-s>al 9X^r ^1: €^5. S-SM 7] ^ ^-Aj- Jr3i|-(time dispersion 

effect)^ *in 91^ ^°\) ?ha-fr ^Tii ^ o^b]., ^aj^ ^hb^ ^ 7 >*i *m 

^h* °-i2f ^ afl^- ^^ljl^t ^ ^^Hr -2-*-$ 

, ^ *M ^ ^ 9XSL*\, o)z\& 3^ ^-a] Ali^o)]Ai ^Ai ^Ir-l-o] 01 

3"$ -a*^ ^r4r ^l-^r ^(ISI : InterSymbol Interference)* ^3*]^ *r4l?H 



26 : 

28 : ^5(-7l <$&l*\2L 
30 : FBF ^ Tfl^ ^a] «. 
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<ie> o]§ #*lsj-7l ^71(^^1^ « 0 >^ ^MW-Hfe ISIS, ^l^r 4J-£ «=flel» 

<17> tfl-f^ JjLA] *fl^g- ^-71 ^ 7}^^o]7l nfl^-oll X|*H| ^-g- 

^o.S ^ Til^l- 7JX|^ ^-g- ^s|-7l (adaptive equalizer^ ^A^. 
<18> £ ^-sfl, <a«H*l *fl^ ^§-sj- €-^^.7]S. 

<19> £ 16)1 JEAl^ H>5f ^-o], ^a};^ ^ tl^l^ ^^|^-(11)7> ^7l(t^^l 

H ^7l)ofl 71 x-l (baseband) <&3L<%*\ 5)1 ^M: IHH^ ^lr^ ^ 

** ^ll^^H, ^* ^^HH^ °^>^|-7])(12)7> T^IH ^SWllHH ^0Jl» A> 

^*ti*l ^^1^]^- ^iJii^H ^(decision)^ ^Mb]* 
<20> zl^jl, ^ 7))^r 7 I ^1^(13)^ ^s}-7] <S^:§1 7)^(17)^ #^a]s, 

^E^(ll)^ #^AlJi, ^^«.(l 6 )o|l ^ 6]]g\ t-)HB)«- 6)1^1- A># 

<21> S«h 71^(14)^ ^Al7](q^^ ^ ^Al7l)o)]^£ cQrJL 

<22> SEfV, -f-Tfl c-flolE) ##^-(15)^ Ir&l-'?!^ 5L=A]<i| -f-^^^ 6)1 s)» -t>#^^ ^ 31 *r 

^Ai«-(i3)s. i^m*}. 

<23> SEft, ^^-^-(16)^ pcofl rd-eJ- ^^(14), ^He-) ^#-^-(15) 

^ 431; 3 #^(12) ^bMs) ^s.6)1a-1 ifr^^ 6)13 cflolB)* ^ 741 
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^BWID^ ^ ^II^Rf ^AJJ: ^#^(17)^ cj]o]B]# 9l^s-o^ ^ 

7fl^r« ^ €^(11)^ 

<24> o]&|t!- « ^ -r^H^fe- ^ n<||:& ^7l(DFE : 

Decision Feedback Equalizer^} t°l &<>1jI Sl^h zz. #^ 

3 S^Ceye pattern : ^7) 5} ^, #^ ^1^ ^M<H ^^-jl ■%-°)f>}?\) 

■s}^ ^ 7]^)o] <£b} &<>H, ^ ^#7l (symbol detector)^ -§r«r=-7fi 
Aj-S-<£] ^-f , 3)3=.^ ^Jffe o^ofl Aj^-ofl ^ ISI» ^T^H ^^iS, ^ ^ 

5*71^ ^ ^A] ^^oflA|^ ^ ^ ^^-4 ^ ^]7> # 

7} 14^1 #5=-^- Sj-if ^Jl^-JL, ^-SiHCfS -^Sj-71 ^ 3.^0) 1 Si Til ?M 

<26> ^-gfj, u]^-^ ATSCCAdvanced Television System Committee) ^ A]^ofl 

^ 3Mb| s-iro] #0^^ ^ ^^A) 312 3He) Xfl:z^B(l A-flzLidH = 208 w>o]e) 
^ i7fls} $^<t ^lZL^H* ^7] 1^ ^ S.^ <I ^ ^ ^* 

<27> ^l^r, ^1 JL^Oong ghost)7> $Hr 4# ^5. ^^H^ #°r^ 

^ 5L*§(eye pattern)^ <^3] -*WHr ^-f7> ^ , ^<g°l Sl^^ 

*fl^, ^ ZL^HClong ghost) ^ *M<>1 €• iiE7} flfe *W 33. ^-^H 

^ €3-?- 2-^ (eye pattern)^- ^^tfl -M*H= ^A. ^ 1 
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^ ^#7HH ^^7} 7}^o] pfl-f 3.51, 0)3, ^lSf) ^ 6\)Z\ 

#*i ^ #^ ^ ^ ^#7i^ ^<h&]« #°i 7i ^^i^ 3ij 

<29> ^ ofls|» #o] 7 | $\*t 1H1#£: tfl-^*! ^ *| <3 (decoding delay)* 

Jl7l^ x]<^^ ^«gtb "<HH 5^31 , o]±- g. Longofl ^ "The LMS 

Algorithm with Delayed Coefficient Adaptation" ^^^1 IEEE Trans. Acoust., Speeach, 
Signal Processing, vol. ASSP-37, Oct. 1989^ &*L<% ^r^M 9X^r. 

S&fe^l, o]^ M. V. Eyuboglu 0 *! "Detection of Coded Modulation Signals on 

Linear, Severely Distorted Channels Using Decision-Feedback Noise Prediction with 
Interleaving" IEEE Trans. Commun. , vol. COM-36, pp. 401-409, April. 1988^ -g-^ 

^ 1989\i 5^S 23^<^1 Eyuboglu^lTfl *H4, 833,693^^1 

<31> ^-71 ^ # 0 l7l 31 ^#^r ^5r7l ^ *1<£&J15. TBD-l* 

WlElWl ^7l» ^ « ^ ^1^1 431: %%7)3. ^l^>^7l &«fl 
7] ^ ^-7>^<?1 ^l#ol ^iL^r}. ^>Her, ^2f7l ^-S7l7> ^ 

7>^l7l ^«fH^ TBD7> ^-ss}- j^olM A r-§-^ ^7] pflJE.ii} 7fl^iLnj- is}^ 

3 ^ 5*1) ol#<y| s)^<5> tf-^f. 

38-9 




#^ Qx}: 2004/4/2 



<32> ^l^^S. BlE^ti] 4Jl7l^ ^ ^ ^Sj- 3E|JE=^ o}3| 0_g. A> 

-8-*>7l 31 42 ^r 0 > 
<33> s.^| , £ 5^ ^1 J=^^ ^-S Sl^^N <5lSfl 127fl^ TCMCTrellis Coded 

Modulation) ^l7)f A>-g-^ r^U ^ Al^^lHfc ^-Jr TBD-1^1 12 

><TBD-1)°1 ^M, TCM ¥-2L7]2\ ^]2.^7> 271MH.5. tfl^^l 41 *|<23b8r 168<>] €3-. 

% 431 *1<£3^8: ^ 4JL711- <g*fl Al^^^^j A>-g-^fe trfl-f tiUL^o] t}. 

<34> tcj-eH, alB]al 4l7]f ^Al A]^^oTJ ^ ^ ^ Al-g- 7^%- 

7)S. *}&^7) fltflHfc 4Jl *\<&d\ ^tfltb ^>o> ^^m. ^31, 

ti] 4JL7]«- T^tH SM*! ^tfltb ^ 4^S» w-. 
<35> ^g, 5x)^.wfl jgBjcq ^ #<*1 71 -?l*r ^efl^ Ji^SCpost 

ghost)* *f|7l?rV^ ^j=at$|:E. ^ ^H^TlM-, ^ ^3 (beam-forming) 

^ ^ ^ A>-g-*H ^ (channel property)* ^ 

<36> AJ-71 3E|=^S. ^ElSl ^ ^TM^-fe- «1 ^ ^ o] , ^ ^ ^ 7 >^1 «1 

» #7>Al7m ^-tfl^o.^. ^-fr t^ifli^, o]^ Richard Citta^l ^tb "A 

VSB Receiver Designed for Indoor and Distributed Transmission Environments" IEEE 
52nd Annual Broadcast Symposium, Oct .9-11, 2002^^1 <H 
<37> Aj-7l Richard Citta<*H ^<&Q *fl^ « 0 >^ SL*] (over-samp ling)€ 

Bjs. ol-g-^H ^ ^ ^Bl» AjAj^|.j L> ^?>^( fractionally-spaced) ^sMS Afg-*r£- 
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S_ 4^517]- *fl-f ^rf. ^ (si icer)» 3#7l5. 7}-g-^jELIg. ^ofleH 

7} ^31r^#7l^ 7^0] A^tq-. 

<39> ^ ^ ^6)} «-g-^|-7l ^ ^ 

SH*1 ^ ^(channel matched filter)* ^-g-^fl <r4l<S:M 5fl^ ^J-fr 

sKmild)^! ^5|-7>l7lJI, TBDCTrace Back Depth)7> 1<>}JL ^£7> ^(trellis) 
4a-;£7l « A>^-f-o.s.^j ^#7l^| oflel* ^t.]^ ^ &i=r ^ ^s}- 

<40> o^e) , ^ ^ ^-7] ^ ^ ^-sj- ^Jl *1<£^t 4^7]^ 

^"71 ^ ^ ^ ^^^-S. Af-g-^r ^ <&±r TBD7> 1^1 Jl ^-^"£7> # 

^€ H^Bj^ 4Jl7l^ ^1- ^# ^-i: ^l^fetl ^ 77^. 

<4i> ^"71 -=-2^ ^*>7] ^tb ^- t^ig. ^ -r^l 71 ^^oll7^o) 911 

^l7]7l *fl>i^ ^b^^; #7l ^€ *r 

Al^JJ-^- 7-)^>JL 7-1 ^^h; <#7) 7fl^^^- ^B|^#* ^4 
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TBD( Trace Back Depth) 7} lojji ^5S.7> H^B}^ 431 "guI^^S: <^l-g-^> 

^ -SfcOflr^ 3MeD* ^ ^7} S.H.A1 #^§>7l W H^e]^ 4st^; Ir^sl 

S. JE.JE.aH ^A*r ^l^oi ^ 3H^« *Kfr*H ^tt *IM^ 4*#*t^; 

-8-71 ^^<i^r ^#^2; 2-—, ^ ^ ^7} 5L2=, ^ #51-^1 

#^^(^ ^^r^sj- uliE-srH ^^IJl* ^tb ^s|#3: Tfl^hr^; 

^ #7] ^l&j^lJl, #7l ^-^l^r^:^ ^ #71 <^a13: ^#^^ #^^1^- 

* <=»1^M, #7] ^H^-^^S. ^17>S|^ ^ 7^1^» ^Al^>7l 3tb *S 7^ 73X1^^ 

<42> Ziejjl, ^ *1#4 « D >^ ^Al A]^6||A|^ ^ ^ ^cfl &°1 

*i, ^^is^- ^&<i* *]-g-*n *ii 1 #31; *im 

SJjLB) #^tfl^til(SNR)» ^rfl^-Al7]7l ^«fl ^ ^B|S. ^AlAlJr* ^ 

AlJis] 5flM#* ^s}-A]7l^ Xfl 2 TgrTfl; 3flW#«>l ^41 43 ^3 *3 ^«r°fl ^-3-tb 

4^ Al?> 0]^^ Also) ^s|-7] #^a]^s- TBD(Trace Back Depth) 7} 10} jl 4 ^7} # 

4l€ 2=^3^ 43L7l« ol-g-^-c^ Aj^-o. ^^Kf- 4 ^-^1; IrB^JE. JE.J=A| 5giLtb -l-T^l 

5,]olE^» a>#^ »1 5 #31; ^ ^ 51 7] ££ ^ 2.JE. ^ 
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<r* 7<94!*Rr ^1 7 #31; ^ #7l 7|A1^ ^ Tfl^S °]-g-*M ^fl^ ^» ^ 8 3*Hr *fl 8 # 

<43> a ^- f .£ t^X)^ « 0 >^ A]^^ollA^ ^ ^^j- ^ ^ 

* *l-S*Hr *ll l #31; ^-71 31*>€ ^tfl^] 7le| zj- *W1 tIbI 

= 2 #31; <?1^°1M H^t^^l M-^^fe 0 l?i^l 

^rfl^ 71 5] S]- ^-71 3l#€ ^tfl^| 7^^» 4^ ¥3 7lel» 31^Hr 

A 3 #31; a]^> oi^oflAi s^el^so]] q-Bj-q-fe 2.€- 7p£ 4^ ¥^ £ifl*l* 

Xl^^. ^ ^rfl^]# ^lT^Hr *ll 4 #31; ^-m sl^i^IM M-bH-tt s. 

€■ ^"Bfl* 7H> ^ ¥3 **fl*l# 7>^1^ ^Sfca, h 

7>x]s-fBl 43 « ^#7l(S€^^ ^-J:^#) #3* *il 5 #31; ^ # 

71 *)1 1 ^31 tflx| ^1 5 #31^1 ^*3*Kr *)1 6 # 

311- 

<44> *l>£:s|- tq^l^ tg-^ Al^-^ofl>| *J)t=| ^g^- ^B] (channel matched 

filter)*}- H^s)^(trellis) 4^711 £fe ^ ^ ^ ^ ^ 

(channel estimator)*)!-*! ^^1^1^^- ^^^(training sequence)^- *}~%- 
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o} jg-sfl * fl v| ^ ^*>3L, *m °l-B-*fl ^^t!r 

*R£^-gr ^(mild)^ ^SM^jjL, sfl^ ^ TBD7> l^JL 4# 

<4S> ^ 7 HHtt ^ Sir^l ^m^^l^fBl ^ 

(mild)*>7ll €^17]J1, 7)^ ?W ^ #*H*1 ^1: AV-g-^ ^ <y=7>3|-7l 

tfl^l TBD7> 1o]JL 4^"£7> WlBjWl A>-g-^- O.S.^ , ^-i- ^#71 ^ 

^(residual MSE)» #^ *r 
<46> s.^, Jf-^s. ^ ^ w.^ &x&& 4-§-^ 

< 47 > 5L 2 ^ ^ 4€r ^ W ^ ^£^1^-. 

<48> §7l ^ *fl^ ^ ^ 

(21) H^eJ^ 4^71 (23)1- J\m ^ ^ ^ "M^l^Hl 

^1, *fl\i ^^-(20) ^ ^1^1 ^B^(22)^ ^ Tfl^ ^ Al^- ##*Hr 4^9 

<49> p}^, ^«-(20) ^ ^^(22)^ <£^ ^JM 7l^ ^IS. ^ ^ 711 "r* ^ 
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<5o> *m M-¥-(20)vfl ^^^€^(201)^ ^ ^1^14. 

<5i> rfkM A]i>kW ^^§^(201)3 ^3 ^fr 3^ €3(21)3 

sol 4. 

<52> s /£/fer k<*IH3 ^^^^Bj(201)3 t^^U^l^r. 

<53> htf& *m ^ €3(21)3 ^ 7|l^o|4. 

<54> xfjcfc X\# k<*)H3 Dflol ^-^(22)3 ^^^Is, ^ J^H ^ €3(21)3 tr^S. 

<55> yfkM k<^3 €3^(22)3 f^^!l*14. 

<56> Z>//i/^ Al^>k^l^3 ^ €3^(22)^ 3^^N^-€3(FFF : FeedForward 

Filter)(221)3 ^ 7fl^o|c}-. 
^ a//fcfe Al^>k^]^3 *H<£l €3^(22)^ 3^€3(FBF : FeedBack Filter )( 222)3 ^ 

<58> ^-71 ^^^^B)(201)3 ^ ^^(A c )^ *}-7)3 [^^H 1]^ 



<60> l]^Ai, ^^€3(201)3 ^ Jfc,/^ *im^€3(201) 

3 ^ Tfl^lJL, 6[i&= unit sample ^r<>14. Ac» °}-%-*}^ *im^m3(201)3 #^JL 
# ^13 2] 3- 



<59> 



I^^H 1] 
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<61> 



i^n^ 2] 



<64> #71 [^H4 3]<*lH, aj^HH^H ^=3"S|<H ^ ^€<t°l^, sfl^MJ 

^Bj ^ Tfl^ 73 a] «- (203)^^^ ^5)^, ^ ej/fc/1- °l-§-*H t 1 ^** *fl^H^ 

BK201)^ ^ 7fl^«- 73^1^. 

<65> o]^) 73^1^ ^^^(201)^1 ^ Tfl^M" o}^}^ *m ^ ^(21)^1 ^ 7fl^» 

[«^flH 4] sl- 

<66> 4] S?o A " CJ ^" * C£] 

<67> #7l 4]^1^, *fe ^5ll^-4i^(complex conjugate)* M-EHlCr. Jijf& h(?\ ^ 31 

^ tfj^l^S. ^ 3Hi=r. °]&lt]: <?l*ll ^ ^ ^Bl(21)# zm^^] 

(channel mirror f i lter)&KllS. "St^. 

<68> . #71^^^^- ^ El (21)1: ol-g-Sfl ^ ^ ^ 5]^ 

£4. 



<63> 
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<69> 




< 70 > ^-7] 5]<*H, ^Sr ^ €3(21)^ ^ ^°H, ^^^€^(201)^ ^ ^ 

^- ^^17> ^^t^-. ZLBjjiL, h Mi fi= « ^ ^^1(21)^ % A^r°M. 

<7i> Jg-sj- <$m\3L x[k]% <>1-g-*H ^£^(22)^ %n>t[3L(y[k])% *>7l 



<73> #7] 6] N b ^ ^H.£^ = ^B|(FFF)(221)^ ^ *r°H , ^ ^^^E^ 

(FBF)(222)S1 ^ ^, 3[fl nfl^l ^1=^(22)^ M-SU^G'/fc/)* ^-£-3. ^ °^>^- 

71(^1" ^#7l)(£ 1^ U)oj| <2]*f| A}#6\] ^fl^ <$7\\nQ ^^"M #l^jL<>lth 
<>H, ^ 31^ 7| Al^- ^ ^lsi ^1^1, ^ e^/fe/fe- ^>7l^ 7]4 ^cj-. 

<74> [^sj-i] 7] e^]- 2 [>]-*!>] 

<75> ^ 7^ 73 A] ^- oflaJX^h ^7l 7]^ ^ ^-f, S]^^^.^Bl 

(FFF)(221)5q- ^JEl^BKFBF) (222)^1 ^ 3l^r ^a] 8]^)- 
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<76> f>i[k+l}=t>i[k\ + (telk]x[k-i], 

s] a;[k+l] = a;[k]—fie[k]al[k—j], 

<77> # 7 ) 8]°lH, //tt ^ 37] (step size)SAi, ^ 4=-S.<% ^ #3]^ 

^XMSE : Mean Square Error )Mr 
<78> ^, ^ 371(^)7} « ^-f , ^ IrSr^l^m ^ #*H*13 MSE7> 71 

Xl7fl E)^ ^ 3.7]{u)7\ 7$^-, ^bfl- MSE^ ^>^l^m ^ ^£7> ^3*1 7fl € 

< 79 > ^^tb w}^r ItH^ ^ ^Ife ^ #^ ^ H.^(eye pattern : 

ft*]*), ^€ ^#-^-(^ °^>S|-7l)(£ 1^ 12)^ ^W7> ^r^Tfl ^€ ^1"^ 3 

-f, -^tiJ} ^E^fe- ol^ofl S>\% ISI« ^171^ ^7H1A-1 *fl>t 

<80> ZLrtiq-, 3#Jf ^>S|-7l)(£ 1^ 12m ^1:°! °fl^7> $lxr ^ 

ZL o)]sl7> 2) = yfl l-^V^A-l ^ -f- = # -f-^fl ^T^^^H ^2}-(61]^ ^2j-)S)7l 

<8i> nJ-eH, ^, *r<5l7l A>o-|ofl °}=4^ ^^[^(training sequence)^- ^ ^MS. -^^H 

Jf(^ ^7>2|-7l)(£ 1^ 12)^1 #^<?1 *M* A >^-^tf. 
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<82> ^- 7 ]<q- qg-o], ^ ^#^-(^ «g=^7l)(S. 14 12)4 #^^r *8 ^l^r 7 34Mr fl«fl *V 

47i *fl^i ^sJ-C decision directed equalization)^ tb4. 

<83> ^6|)A^, ^-7] £ 14 ^ St^l ^4 ^^^^(20)3. 

^B) *R£ ^ ^4(21)* #J^*1 , ^ifl^ ^ oI^aIji)- ^ 4^4413:4 

^(mild^X) l£5W?l31, #7) 5. l4 ^ ^sf- 3t°f( 

£ l4 12H4 A>-g-^>ui <&*m7] tflA] TBD7> lolal ^-^£7} 444 4^4 # 

A}-g-1g-_0 , AJl; ^#^-(12) *^«fl^ ^ °fl4» 3Bl44 44€ €4^4 ^ 
■##44^1, -34H44 ^(residual MSE)* «^ ^ &4. 

<M> ^ ^ ^&]<2}- TBD7> lo]31 4^"S7> B^4^ 41711 ^ £r 4€: 

^ ^ 4^3 4*4 44^ TV a^tl 8-VSB(Vestigial SideBand) >M^^°fl 

4-§-44, ^ ^#-¥- #?H4 ^ °fl4» #4i44 ^ ^^g- ^#4^ ^ &4. 

<85> 8-VSB 4^^: 313 AJlzi^iH # 7fl4 AflzL^B-I- £-^13. ^iS.^ 4^ 5£-°4 , * 

a] Aj-s-o] J3 ( £ ( ^o) 8 b)]^ X[ , QAM U-44fe- ^4 l4€ 5fe4. 

<86> =L ^ j r^Tg ^ ^Al X)^^<4|A) *flv| ^ ^4(21)4 H€4^ 4171 (23) 

» 3k$= €■ 4-E- ^ ?l«r ^4 #44 7-2l ^ ^4 4*<H tfl*fl ^-4 -#447fl #4 

<87> £ 2^ sl4^ w}-4 ^-o], 4#sj- tq^ua^* ^ Al^ofM ^ ^ ^4(21)4 
4^ 7 ](23)# ^«*fl 4€r *3 ?W ^sf #4^, $^1* -f- 

*fl ^r^l^l ^*>7l ^^r ^fl^ ^4(20)4, ^fl^ ^-¥-(20)41 4*fl ^ 

^€ ^lM^-§-til(SNR)» 2)tfl^.A]^ ^^114 ^^4^* €^l?l7l ^t!r 
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^ W €^(21)4, ^(21)« *im^RH ^1^^ ^^V^. 5te 

^5j-7l ^1^(28)^, *m 3 "3- ^^(21)« #43 ^ €^^^r 

*3 ^ ^(^m ^)» ^*3*>7l W ^ ^^^-(22)^1-, ^€ 
TBD(Trace Back Depth) 7} ^t£7f JL^i^ 4^ 

3 3#*H ^ 5}7l 4-S7l(23)^, Ir^Sl^ 3. 

ELX\6\] ciflej ^o]Bl» #^^>7l 5^ ^1 EflojBl ^#^-(24)^, * 

S^g- T^^JL ^#^(25)4, ^€ 5LE. , ^ #3 51 71 H.S., -Sr^S 

^ ^^*>7l 4)^ ^^^-(26)^, i^Jf (26H 5l*fl 3.ZLS>\ #^^( 

15|]olB] ^ C|]olBj ^ HH^I)^ Tiflol ^^-(22)^ #^^( 

^ ^ ^ 3M^)* «li2L^H ^Sl^lS* 7)]^}7] ^<&£. ^1^(27)^-, 

JL 7fl^(27)^l ^l^S, SJ^^lS 7-1^(28)^ °l-§-^, ^1^1 

(22)5} 3r)^i^S.^Bl(FFF)(221)S S^s^ ^ 7fl^« ^^}7l ^ FFF ^ 7fl^ ^JjL 
(29)^1-, ^^Jl 711^(27)51 ofls]^, H^Bl^ 43:71(23)51 ^-g-^M ^Sl 

(22)5} ^S^^ (FFF) (221)3. ^]7>5)fe ^ 7)1 ^# ^^}7] ^ FBF ^ 741^ >& 
^(30)» 

<88> ^71^1, ^ ^«.(20)^ *fl\t^€^(201), ^e^J- 741^(202), tm^^ ^ 

Tfl^ ^Ai«-(203)1- 

<89> ZLElJl, Pj)o1 ^E^(22)^ ^5}-7l *\ S.a^J=«B| (FFF)(221) , ^JEL^^Bl 

(FFF) (221), ^71 ^7l(223)» £#3:4. 

<90> >g-7l4 ^ ^"i- *fl^ ^ €^(21)51- 4-3171(23)1- ^ 

tcj-S. ^ ^-2). ^-^Sl 2| .^^.^#5] #3^^ rl-^-ol)- £tf. 
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MOT-. °^7H, oflB] 7*H+^(202)<M^r &&mdfkJ)Q 5fl^^^Bl(201)^ 

MsfkJ)^ <>l-g-*H ^^(e^T)* *|<S:*Ml. *mM^ ^ Tfl^ ^^(203)^ 
£ afliH-tiSlCej/fc/)* °l-8-*M *H ^3^1(201)3. ^]7>S]^ ^ ^l^r(^)* 7 3^1OT-. °1 
^ i^j=L(20)olHfe L(L^l) €^(313 ^ 312 HHb] AflZL^H^>4 l7fl^ ^1 

xiAi^ *n^g- M*Ka. M€ sii^s^-ei ^tfl^-Ai7i7i $\n *m ^ 

€b)(21)» « ^ ^(21)3. ^J^!lt »3}-a]^o.sm|, 4^4*4! g 

<92> ^ ^(21)^ ^Tjm M^O)^ 7fl<9:€ sflliM^ ^ 7fl^(A c )» 

1- o]-§-^ ^a]a1^s1 -^l^ltfl^-^-ti](SNR : Signal to Noise Ratio)!: ^iflsMflT}. 
<93> tjJoi ^BjJf (22>£- ^ ^^(21) ^>4^^1 ^^Sr *«fl ^flM 

4^OT". 

< 94 > 4^71(23)^ *RS] ^^-(22) 4^3^ 1^41 SI* TBD7V 1<& 

ti]Eia] HfS. ^rJIBl^-i: o]-§-*}<*) 3#OT-. °1 2=^2}^ 4:M(23)^ £ 5^ H. 

JfJ: Sl^aJWH ^tfl I27fl^ H^e^ ^-S7l(TCM ^7])» A}-g-*>^ ^ X\ 

^IHH TBD7} lo]ji ^-^-£7> WlBlH] 41 ^JIS}^ ©lf-sH ^Ir-i: 

<95> cflolB] -^#^-(24)^ Ir^^H. 2.= a] ^A^- ^H^* ^-#€4. 
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<96> ^#^(25)^ ^ ^8^(20HH A>-g-s)^ ^^1^- *^>31 & 

<97> ^4)^«.(26)^ HJEl, ^ £|7i ^ l:^^ S.S.^ ^ 

<98> o)l&|Als 31^(27)^ *H<?1 €B^(22)5l ^^^JKy/i-T)^- -4^71(23)^ # 

) 15c- Jf-Tfl cflolEl ##Jf (24)S} tiling ^^.3L(e 2 [k])% 7\]*V*V 

^. 

<99> 3x)_ELi^|£i^^(FFF) ^ 7)]^ 7gAi«-(29)^ <^ =^ Jl ^^(28)^ #^^31^- 

aflsl^ls ?l|<*Ff(27)«1H <^ °l-§-*M ^i^l^EKFFF) (221)5. 

<100> ^JEL^eKFBF) ^ Tfl^ 73^(30)^ 4^71(23)^ <H1&1^1 

Ji. ^1^(27)^]>| 74]^>£ ^^\S.{e 2 fk])m: °l-§-^ s|^^^Bl(FBF)(222)S. ^7>£l^ ^ 

<ioi> TB D7> \o]jl ^^7\ Q±.Q al^ti] ^J: <=>1 -g-^fl -3*-* ^#^Kr H 

^Eji ^71(23)^ ^*H|- JE 3 ^ £ 4» %3=is\d\ ^t>\^ 4^ 

<i02> ;£ 3 -Br TV S^Sl 8-VSB X|^ofl*| >M-8-=l^ ^7]( 

^ #41 Al^oflA^ TCM ^-5l7l)(300) ^ S^^i£(320)ol4. 

<103> £ 3 ^ JE^el^iE(320)^^ ( ^(321)£r ^-S7l(310)^| SWxiH 0<£ *fl5. 

5^(311)^ ^-Bfl ^o]^- q-BKfl^, ^^d(322)^r ^-S7l(310)^ <^(xiH 1<U *il *\}3-^ 
(311)^1 ^-Bfl M^W. 
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:i04> 7l*|tfl«H*1 JfjL^ 2/3 H*!^ ^jkMOTrel 1 i s Encoder) (27fl£| x)<$.7}3)- 2^1 

7>^7)S. o]^^)(300)» ^-g-^H 2«1H» ^S?(xi,x 2 )*M 3W]H^ #^(z 0 ,zi,z 2 )-i: ^ 
, 3«]B<>)H S.^^ 87M ^JL» {-7, -5, -3, -1,1, 3, 5, 7}^ $^3. tfl^m^. 
^ (mapper)^ #^o] V SB ^7l» 7^ ^^>J17> *Hr i^H^^r ^Tfl 

:ios> Jfj^ 2/3 H*§e]i ^7l (^i a^jo] tcm «-^7l)(300)^ *}-§-<>ll B\n 8-VSB 
7HH^ w]H7l- 2HlH<^]^ 3*1 HS. ^i-H #^-ir°l 87fl^| ^^5. 

-B-S7V ^V^lTfl 3*1^, H^e)^ -¥-Jl7l(^7l TCM ^7])^ ^*H1 -a* 
-r^i)^ #^ -^-^^ 7ie)7> ^fl^ (hamming) T^sH*! -B-M^Ceucl idean) 7]€\S. 
S\o] Al^o) ^-Jl7l^7} ^7>^}7l nfl^-ofl TCM ^I7lf ^-g-^r*] Q£r Wl*fl 
TOVCThreshold Of Visibility) ^r^H 3 ^^-ir #fe^h 
'106> £ 30} tcm «-l7l pflS-Bl (^1^7]) (311)^ ^71 -^-Bfl* "0(mi=0,mo=0)" #^5-, 

^Ajj^^jr)* (1.0, 1.0, 1.0, -3.0, -5.0)5}- ^7>. HL*h ^7l *H*1 ^^(22)^ 
#^^131, ^ ^ ^#7l(H^s)^ ^M) (23)^ (1.7, -0.4, 2.5, -1.8, -5.2) 

ej. = ti}*)Tg ^ ^a] aI^bjo^ ^11^. ^ 1 ^-a)^Ai -ai- 

31^(12)3. A>-§.§>^ ^ ^7>>5|-7l^ (1.0, -1.0, 3.0, -1.0, -5. OH 5q<H, Al| -9 

#(-1.0, 3.0, -1.0HH t&W±t%. 
<io?> n^, TBD7> 1°]jl 4^5L7> ^€ H^e^ ^-Jl <£ji5l#(ti]EH 42. <§r^isl#)* 
o].g.^ H^eli 4^7](^lr ^#7l)(23)^l-^^ <^&1« *r 
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5= 4 -fe ^341 4^ «3 ^ ^ 45L7l(TBD7> 1«\5L ^J£7\ 

^43. u]B]ti} Ja-s £uliq#* <>l-g-sH 3#*Hr =M8* M-^-^a 

H 4^1 5.^1 € h}^- ^-o] ; 4si7l(TBD7> HJ1 ^-^-£7} 4^71 

)(23)4H*f 7]& alBjwl ^-S7l^ ^-i- ^#71 ^JLCy/feT^ H€3^51 

(320)^1 M-Bj-i^-^ 47fl^ <g* ^[D 0 (=-7 or +1), Di(=-5 or +3), D 2 (=-3 or +5), D 3 (=-l or 
+7)]* a}o]s| ^tfl^l 7le|(410)» ^1-71^ [«S=*H9 103^1 TH^rW. 



<no> j^^j.^ 1Q j ^31*1 Tie! =|yU]-Al. »=0,1,2,3 

<m> o)^l > 7H]<£s\o]# ^tfl^l 7is](410) ^ ^ ^fr*^ ^ 7^(420)* 

<112> 4fo g| X\zY H^i£(320)^l S.^ -#3U0=(00), 1=(01), 

2=(20), 3=(11)]^ 3]*b€ ¥3 ^tfl^l 7^5* #7l ^tfl^] 

<H3> *|7> <?I^GM*| H^sl ^£(320)^1 M-^-M-^ S-€- -M^r^r 7>^- ^-^r ¥3 

<ii4> oi^ofl t x\^y ^i^UHH Hm^^£(320)^] M-^i4^ ^IH 7}^- ^ 

¥3 ^rfl^l* 7>^l^ #b«* -id^Kn, ^"EflS. ^^>m Hf^S^ 7>^1S.^ ^ 

1- ^#7l(H€el^ 4^71) (23) ^'14. 
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:ii5> P >x]tq-o g,, ^"71^ 5f^^ Sl^UH-^ tiV^^^S. ^*S^r4. 

:116> o]£j- ^ 4^ S-isfl TBD7> lo) JL ^#5-7} tt]B)«] ^uLBj^-i- °l-g-«H ^1: 

H^e)^ 4^71(23)^ #^«r (1.0, 1.0, 1.0, -3.0, -5.0)ol SH, t= 3^ 
Jf-J^K^IH ^ ^ ^^H^ tcm ^-Jl7l)^ ^ 

:117> ^714 TBD7} lo] JL A}~8-*Kr B^S^ 4^7] 

(23)* 3Hr ^ « ^3- ^ ^#71 #^<*(M ^ «flSl* ^ 

Wl« *r 3* ^ ^ *r 9l^r. 

=118> £6^^ ^3<*fl 4€r ^ ?W ^ ^ofl tfltb <iHl*H 

cii9> *H£ ^gjf(20)<*IM ^^1^(t-/>7)^- ^€1 

^W(601). 

ci20> o]*, 4*3^ *B^3.JM ^Ostfl^«l(SNR)» ^tf|^-Al7l7l Jfl«fl *m ^ ^(21)S 

^*\*l3L(rfkJ)^r Jf-sfAl^ , ^1^1 -§:(/-/£/) <q €^m^(602). ^r, ^ * 
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cl22> ZL&lJL, ^xH-v)t\6\) 4^. Al^> ' t^^X* TBD7> lo] 

JL 4#£7> Hl^i 4^71(23)1- ^-ir* ^#^(604). 

<123> <>1«>H, Jf-Tfl cf|o]B] ^#^-(24)^1^ l-Bj-^l^. JEJELAl ^.fi.^ ^M^* ^r#W 

(605) . 

<124> o]^:, ^^l^-(26)# -f-Sfl S.^, ^ 5L= ^ S-E. ^ ^>M-» 

^^^(606). 

<125> olnfl, ^s^A]si 3l^f (27)^1^ 5LJ=i*| f^^lKit ^4" 

H^e)^ 45171(23)^ ), ^ l^SlS. S-^^I ^-f ^#^-(24)^ 

Jflr^j 5^71 S-H.^ pJI^I ^B]JjL(22)2l %%<S.3L{y[kJ)%: WlSI^M <^^JL(<^/k/) 
» 31^^(607). 

<126> o}%7\) ^l^JUe^T)^ 5£|^i^ = €^(FFF) ^ 7)1 ^ 7 < §a1«-(29) ^ 3} 

B-l(FBF) ^ Tfl^ 7|Al«-(30)S. ^SM, ^ A^bjfkJ, (ajfkj) ^«fl ^-g-^ (608) . ^, 
sJ^i^^E^FFF) ^ ^^1^(29)^]^^ ^7] <£i^:£. *i#^-(28)^ #^^1^ <>1] 

ei^S(e^7)l- ol-g-s}o^ z\ = ^ E-| (FFF) (221)5. «?l7>sl^ ^ A^ib/fkDM: 7 S^1^, 
s):=«j^B](FBF) ^ 3]^ 73A1«-(30)^1^^ H^Bl^ ^-JL7l(23)s} #^a1Jl(2[*] )<4 o^^U: 
(e^/i/) « ol-g-*}^ 3r] = aJ]^Ei(FBF)(222)S ^7}-^^ ^ 31^ 7 I A JM. 

<127> 47l^o S> pjoi (22H*]^ ^ A^ibjlk], (a/[kJ)W- °l-§-^ ^fl^ J §" 

s)-* ^«SW(609). 

<128> #7] 2} "601" sf^ "609" 3f^^r ti>4^^-S. ^r*S€4. 
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C131> ^-71 $ ^ ^^r, 7]^ ^ **1 ^ = ^^M^l 

^im^-a- ^sKmiid)^ <r 5a^. ^ t« ^ ^h-h ^€ ^#7]^ 

Jl #1^^ ^ ^(residual MSE)» ^ 3L^7> SX^r- 
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Hhfc ^ X|-£^6|MS1 ^ ?W ^ 91 6 )*], 
*^3.Jf£| ^^tfl^Hl(SNR)« ^tfl^-A]^ ^I^IJl^ *im^H^ €^1^171 

*fl\i ^r^-ir-i- TBDCTrace Back Depth) 7> l^JL -4^7} H€3^ 4 

Jl <£515m* Ol-S"^ 3H^)* 3#*>^ #3 ^ #^^>7] H€ 

#71 $€^^r ^^>31 7i*cH^; 

5.1=, ^ ^ 2\7] £E, ^ ^SlS. #^ ^^^7l ^ft 
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#7l ofl&lAlJ:, ^-71 H^Bl^ ^-^^ M^lS. ^ ^-71 <£^3l *|#^^ M 

XJJ^ ol-g-^H, #7l Sfl^f-JK^-fi^. ^17>51^ ^ 31 ^A]S>71 W ^ 3l^r 39 

■i: i^N"^ *K>4 tqxl^ ^ ^xi Xlifl^H^ ^ ?fl^r ^ . 



2] 

1 ^1 

^-71 ^ 31 'I^H^^r, 

^71 #^^13121- ^-71 ^|Bl^» *l-8-*M ^7] ^im^sH^I 

s|=3L^^El(FFF)S ^]7>£]^ ^ 31 ^^}7] *\ S.3£^|S.«^|(FFF) ^ 31^ 39^1 

^"71 ^^^ho] ^^Al^fil- ^-71 ofl^AlJiS. ol-§-^ ^-71 

3r|=.«fl^Bl(FBF)S. <?] 7l-sl^ ^ 3l^r« ^Al^7l ^tb ^^^t|(FBF) ^ 31^r 3941^3: 



3] 

*0 l 



38-29 




#^ <a*}: 2004/4/2 



%7] sim^^M L(L>1) €=-(313 Afln^H)^tf ^ ^ ^ * 
^<i4 ^ai^Is* <>l-g-*M ^##:M *im# M*Ka, M€ *fl\t^fel AlJltfl 

^tfl^l?l7] ^71 ^^^^r *3^*M, #71 ^1*8^ 

^##5L« ^##3L^1 ^fl^^-i- *3^(mi ld)§>7fl ^sM?]^ 4^ 

*1#4 ^l'g ^ Al^^oflA^ Jft^j ^ 

4] 

#7l 43L*r3-8r, 

E^^i^ ol&lajttjoil oj^j I27fl^l HULe]^ ^-2L7](TCM ^S17l)» a}-§-^|-^ 
ATSC 8-VSB Al^^oflA^ TBDCTrace Back Depth)7> 1°}JL ^#5.7} 

4 J: <£:n3#* Af-g-^H 41 3# s 

5J 

*fi 1 % -Jl*} 4 *J- ^ <^ ^ Si* 3 .*! , 
#7] ^x^]^ 2 ] 3# 4^£r, 

*>^r 1 ^3] ; 
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#31; 

^ -8-71 3l#€ ^tfl^l t^H, ^S-g: ¥^ ^^1*1 7^# Tfl^Rr *ll 3 #31 J 

M-^^i ^ ^tfl*l«- ^^Hr A] 4 #31; 

7>X]^ ^-Ej)« -S^ul, -tfEflS H^^^l 7>^1S.^-Bl ^1- ^#7l(H€ 

e}^ ^-s^a) #^-ir ^Hfe *ll 5 #31; ^ 

#7] *H 1 #7)1 vfl*l *fl 5 #31^ 3^*^: ^l?i ^l^^W #^iL3. ^r^Kr 
31 6 #7)1 

1- 5L^Kr ^ ^ ^ Al^i^H^I ^ ^5)- 

13 t 1 ^ 6] 

^^s.^-bi Ais^^-oitsNR-)»-si-^^i7i7i $n *im ^i^ix 

« #^1^, ^^1^ *im^R^ €^l7m 31 2 #31; 

*HM^°1 ^^HM ^ ifllSHI 4^ 1D 1 ^ ^ ^*1» ^^Ka, ^ s 

^-aj- sj-^l^l- ^ls^Hr 31 3 #31; 
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»I^W^M *1# Sl 1 ^ TBD(Trace Back 

Depth) 7> lo]ji 4^-£7> ^€ B€^^ 4^71* °}-$r*}^ 43 « 3#*Hr *ll 4 #31; 

ye ^ o)t1 2.= ^ 1:^^ EH ^ ^1-M-* ^^Hcr *ll 6 #31; 

#7l *f| 6 #3HH <M€ s.s.^1 #3*1:M- ^8 S-S.^ ^ *^ 
J:* uls^M <^]e^|Ai^# 31^oL, 31^€ 413*1^* ^ 31^» 7 3^Kr *fl 7 # 

31; « 

^71 ^ 7^1 ^» « ^» ^W^r *fi 8 #31 

7] 

*ll 6 *H1 &<H*1, 

*m ^^HH L(L^l) ^=(313 ^lzi#H)^ ^ ^ A]^ ^l=<M# 
^AlAlj:^ o}-g-^H ^#3 ^i^l^ ^*>^, ^€ ^ms.^ Ajscfl^Hl 

# 3|tflSM7l7l 3*11 ^"71 *fl^ ^ ^^l *fl^ ^ ^S. -f" 

4a]^c.^ ^AlAl^o) ^s-Aj-g: ^( m ild)^3l #^1^1 ^ 3* ^-^-S. *>*r *1^4 

^lH tt o V ^ ^ Al^oflA)^ ^ U^- 

[3^8- 8] 

*n 6 ^ *n 7 5fl°H . 
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^7} 4^71^, 

Jfjr SlB|sJflH o^^fl 127fli£| H€^^ ^Jl7l(TCM ^-l7l)f A>-g-sr}^ 
ATSC 8-VSB TBDCTrace Back Depth) 7} 1°]3L ^S.7} #±.& ^=§^ 

^Jie|#^- A>-g-^ ^1:* ^#^5.^1, 4s. OAS fl^S 

*Hr ^#4 c|X|^ « 0 V^ X\^d\)X\^ ^ ^ 

9) 

^ 8 &<>H , 

^-7] *q£ ^§7HH ^-^s}- ^<t-i- *}-§-*H *Hli* ^^K^-, 

€ *fl^] *im ^ ^*}^-, ^ °l-8-*fl Wit *Tm±3L 

4) n^^-ir ^(mild)^Ml ^^l^lJl, <#7) *m ^ ^» ^% TBD7> 1^1 ^1 

^#5L7\ Wl^wl ^7l» ^ ^ ftt^*1 , ^ °1 

^ U"* ^ A]^^oi}A|^ ^ ^ 
[^^J- 10] 

3#7l Al^S}- H^&l^^^ M-B}-^ >£1- A>ol^ ^tfl^ 71^1- 7fl# 

*ll 1 #741; 
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el^f ^-7] tJb)# ^SH, *fls£ ¥3 tJb)* A 3 #31; 

€tfl^l« aiM^ *(| 4 #7)]; 

Al7> Sl^^M H€^^£°fl 7>^" 4^ ¥^ 3tfl*l* 
7>*|fe ^» -M*^. ^BflS H^Bl^S.^ 7>^1S^-Bl ^ ^#7l(B^ 

eji ^-J:^#) <2<H^ *ll 5 #3); ^ 

#71 1 #7]] ifl^l *fl 5 #7^ #4^^ *r«§«Hr 

*H 6 #7fl 

» Sf-*}¥ t}*]lg ^Al Al^^A^ ^ ^ Aj-£ ^ 
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x[k] 
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13- 
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15L 3] 



• 300 



(TCM ^£LD\) 



OT 0 



311 



Mapper 



Z 2 Z l Z 0 




000 


-7 


001 


-5 


010 


-3 


Oil 


-1 


100 


1 


101 


3 


110 


5 


111 


7 



310 



oo 



D 0 =-7 or+1 




Dj = -5 or +3 



Z> 2 =-3 or +5 



A..- 



11 Q 



A 



£> 3 = -1 or +7 



v321 

r — x, =0 



322 



*,=! 



320 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^f^LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
IJNES OR MARKS ON ORIGINAL DOCUMENT 

CFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



^LI 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



